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Introduction
Mozambique is among the poorest countries in the world, with a per capita income level of approximately $428, ranking 197 out of 210 countries (World Bank, 2010) . After the end of the civil war in 1992, Mozambique underwent a process of sustained growth and poverty reduction that led the country to be considered as a success story by the World Bank and international donors (World Bank, 2008) .
Nevertheless, poverty levels remain very high and poor living conditions are widespread throughout the country. The process of poverty reduction has been deeply monitored and analysed by three official national assessments (MPF, 1998 What emerges from the three main household surveys conducted in the 1996-2008 period and from other field-specific surveys, is that Mozambican citizens substantially improved their situation with respect to some non-monetary dimensions: access to education and health services, household asset ownership, and quality of housing. On the other hand, monetary poverty remained fairly stable between 2002 and 2008: the Head Count Ratio slightly increased from a value of 54.1 % in 2002-03 to 54.7 % in 2008-09. However, it is important to note that this stabilisation followed a sharp fall from its previous (69 %) levels in 1996-97.
In the Third National Poverty Assessment (MPD-DNEAP, 2010) an analysis of both monetary and non-monetary poverty is outlined. The Mozambican Government and international donors invested considerably in reducing non-monetary poverty. In particular, education and health are considered key intervention areas, and progressively more people have been granted access to schools and health facilities in urban as well as rural areas (Chao and For non-monetary dimensions, each of the three dimensions considered (housing conditions, ownership of durable goods, and access to public goods and services) is separately compared in 2008-9 with the same dimension six years before but without computing a general composite welfare indicator. The results indicate that on average housing conditions improved between 2002 and 2008, though differences at sub-national level remain high nowadays. Ownership of durable goods also improved: the percentage of households owning a radio, a TV, a fridge, a mobile, a telephone, a car, and a bike or motorbike increased by 5.7 points. Turning to the access to public goods and services, it emerges that access to education peaked such that in 2008-09 more than 76 % of all children aged 6-13 were attending school which reflects a big jump if compared to a figure of 66.8 % in 2002-03. Moreover, geographic inequality in access to education decreased over time and access to health facilities improved. At the same time, other non-monetary dimensions of deprivation did not improve in a substantial way: access to safe water and chronic malnutrition, for example, remained more or less stable 1 . The present paper intends to give more information to policy makers about poverty situation in the country; this is done by estimating fuzzy multidimensional measures at both national and regional level. The work proceeds as follows: in Section 2 we illustrate the concept of multidimensional poverty, as well as the Fuzzy Set technique and its application to poverty estimation. In Section 3 we introduce the dataset that is used throughout the study, while in Section 4 we set out the empirical analysis and the resulting poverty estimates at the regional level. Section 5 concludes.
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Multidimensional poverty and fuzzy set theory
In order to understand poverty and social exclusion, it is necessary to consider deprivation simultaneously in different terms (i.e. as low income as well as different non-monetary aspects of deprivation). The need to adopt a multidimensional approach has been noted, among others, by Kolm (1977); Atkinson and Bourguignon (1982) ; Maasoumi (1986) ; Tsui (1995) ; Sen (1999) . Moreover, the multidimensional nature of poverty is a widely recognised fact, not only by the international scientific community, but also by many official statistical agencies (e.g. Eurostat, Istat) as well as by international institutions (United Nations, World Bank).
In the present work we go beyond the conventional study of poverty based simply on the poor/ non-poor dichotomy defined in relation to a chosen poverty line. Instead, poverty and multidimensional deprivation are treated as matters of degree based on the individual's position in the distribution of income and other aspects of living condition. State of deprivation is thus seen in the form of 'fuzzy sets' to which all members of the population belong yet to varying degrees. This fact brings with it more complete and realistic view of the phenomenon but also an increased complexity at both the conceptual and the analytical levels.
A number of authors have applied the concepts of fuzzy sets to the analysis of poverty and living conditions (Chiappero Martinetti, 1994; Vero and Werquin, 1997, inter alia). Our application is based on the specific methodology developed by Cerioli and Zani (1990) , Cheli (1995) , Cheli and Lemmi (1995) , Cheli and Betti (1999) Betti and Verma (2008) .
Under the so-called traditional approach, poverty is characterized by a simple dichotomization of the population into poor and non poor defined in relation to a chosen poverty line, z. This approach presents two main limitations: firstly, it is unidimensional (i.e. it refers to only one proxy of poverty, namely low income or consumption expenditure), and secondly it reduces the population to a simple dichotomy. However, poverty is a much more complex phenomenon that is not formed solely of its monetary dimension but must also take account non-monetary indicators of living condition. Moreover it is not an attribute that characterises an individual as being either present or absent, but is rather a difficult to define predicate that manifests itself in different shades and degrees.
The fuzzy approach considers poverty as a matter of degree rather than an attribute that is simply present or absent for individuals in the population. In this case, two additional aspects have to be introduced:
1. The choice of membership functions (m.f.), i.e. quantitative specifications of individuals' or households' degrees of poverty and deprivation;
2. The choice of rules for the manipulation of the resulting fuzzy sets.
The traditional approach can be seen as a special case of the fuzzy approach, where the membership function may be seen as
where y i is the income of individual i and z is the poverty line.
An early attempt to incorporate the concept of poverty as a matter of degree at methodological level was made by Cerioli and Zani (1990) who drew inspiration from the theory of Fuzzy Sets initiated by Zadeh (1965) . Subsequently, Cheli and Lemmi (1995) proposed the so called Totally Fuzzy and Relative (TFR) approach in which the m.f. is defined as the distribution function F(y i ) of income, normalised (linearly transformed) so as to equal 1 for the poorest and 0 for the richest person in the population.
Income poverty: the Fuzzy Monetary (FM) measure
In the present study we make use of a fuzzy monetary indicator as found in Betti et al. (2012) . The proposed FM indicator is defined as a combination of the (1 -F (M), i ) indicator, namely the proportion of individuals richer than individual i (Cheli and Lemmi, 1995) , and of the (1 -L (M), i ) indicator, namely the share of the total income received by all individuals richer than individual i (Betti and Verma, 2008) . Formally:
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where y γ is the income, F (M), i is the income distribution function, w γ is the sample weight of individual of rank 5. Calculation of scores for each dimension; 6. Calculation of an overall score and the parameter α;
7. Construction of the fuzzy deprivation measure in each dimension (and overall).
Aggregation over a group of items in a particular dimension h (h = 1, 2, …, m) is given by a weighted mean taken over j items:
where w hj is the weight of the j-th deprivation variable in the h-th dimension. An overall score for the i-th individual is calculated as the unweighed mean:
Then, we calculate the FS indicator for the i-th individual over all dimensions as:
As for the FM indicator, the estimates of α is determined so as to make the overall non-monetary deprivation rate (which is calculated simply as the weighted mean of the individual FS i ) numerically identical to the Head Count Ratio computed for the official poverty line. The parameter α estimated is then used to calculate the FS indicator for each dimension of deprivation separately. The FS indicator for the h-th deprivation dimension and for the i-th individual is defined as combination of the (1 -
The (1 -F (S), hi ) indicator for the i-th individual is the proportion of individuals who are less deprived, in the h-th dimension, than the individual concerned. F (S), hi is the value of the score distribution function evaluated for individual i in dimension h and w hγ is the sample weight of the i-th individual of rank γ in the ascending score distribution in the h-th dimension.
The (1 -L (S), hi ) indicator is the share of the total lack of deprivation score assigned to all individuals less deprived than the person concerned. L (S), hi is the value of the Lorenz curve of score in the h-th dimension for the i-th individual.
As for the Fuzzy Monetary and the Fuzzy Supplementary indicators, the overall index corresponding to each dimension FS h is calculated simply as the weighted mean of the individual FS hi . Here it is interesting to note that the overall ranking of the FS indicator cannot directly be obtained from the rankings in each dimension; however, the ranking obtained with FS i is consistent with the ranking obtained from FS hi 1 .
Data
The dataset used in the study is the Concerning socioeconomic status, we use data on (real) per capita daily consumption, available from the IOF08. Such variable is used by the Government for official analyses of poverty which makes our results immediately comparable to existing ones. This measure of income also considers the inflation that occurred during the implementation of the surveys, the different values of the Metical -the Mozambican currency -in different periods of the year, and spatial differences in price levels among different provinces and rural/urban areas.
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In order to compute a measure for non-monetary poverty we use information on ownership of durable goods, housing quality, health status and education level.
Problems with the data
The IOF08 is a very rich and detailed dataset. It has been carefully designed and implemented, to the effect of providing reliable information and statistical results. Nonetheless, a few problems with the data were encountered while conducting analysis on multidimensional poverty. In particular, it was found that sampling weights were not calibrated at the household level following a non-response or other problems occurred in the surveying process. Moreover, such weights ranged from 54.6 to 93,452.2, and as a result of this, a few households with very high weights significantly influenced statistical results.
In terms of household real consumption -the variable used to assess socioeconomic status -we conformed to official analyses that divide it by the number of household members, and on the basis of such a variable we estimated poverty rates. However, this overlooks issues of intra-household allocation of resources and economies of scale, which might considerably matter when dealing with poverty estimates in a country whose average household size is approximately made up of six members. Indeed, the Head Count Ratio computed dividing household consumption per adult equivalent produces very different poverty estimates where the percentage of poor was 36.8 % vs. 54.69 %.
Empirical analysis and results
In this section we describe the steps involved in the measurement of multidimensional poverty in Mozambique at national, provincial and urban/rural level, as outlined in previous sections. This is followed by an analysis of the results for Mozambique's monetary poverty and the different dimensions of non-monetary deprivation.
As introduced in Section 3, the Fuzzy Monetary measures, FM, are based on a household's real consumption divided by its size. Real consumption is obtained by taking into account regional differences in price levels, inflation and seasonal fluctuations. In order to obtain FM, we need to take into account both the proportion of households richer than each particular household and the cumulative share of consumption such richer households receive. Finally, the resulting distribution is transformed such that its mean is equal to the Head Count Ratio: this ensures comparability between the two measures and the two approaches, namely the traditional and the multidimensional one.
As for the Fuzzy Supplementary measures, we use information about thirty-two basic items, as described in Section 3. The deprivation dimensions are initially determined using an exploratory factor analysis: this procedure permits to describe the variability among observed variables -our basic items -in terms of a lower number of unobserved, uncorrelated variables, which are called factors. In the exploratory factor analysis the observed variables are expressed as a linear combination of the underlying factors, without any a priori assumption about the factor structure.
The results of the exploratory factor analysis are then calibrated according to the literature and ЭКОНОМИКА РЕГИОНА № 4 (2014) to the experience acquired during the fieldwork in Mozambique.
Finally, a confirmatory factor analysis was performed by imposing a priori assumptions on the underlying factor structure. This allowed us to test whether the proposed calibration of initial items into a lower number of dimensions made statistical sense.
After these preliminary steps, thirty-two basic indicators were grouped into six dimensions, roughly corresponding to: i) housing conditions; ii) more widespread and affordable durable goods; iii) less common, more expensive durable goods; iv) housing quality; v) income-related deprivation; vi) health and education.
For what concerns the aggregation of different indicators in each single dimension, a weighting procedure was carried out, as described in Section 2. Depending on the distribution of each indicator in the population and its correlation with other indicators in the same dimension, we constructed item-specific composite weights with equal value for all households in the population. The item-specific weights, W j , are composed of two parts: Wa j , which is an inverse function of the percentage of people deprived in item j, and Wb j , an inverse function of the correlation between item j and all the other items in the same dimension. For each dimension we have that W j = Wa j × Wb j .
Intuitively, the first component of the weights, Wa j , takes into account that if a high percentage of people possess j, then the few who do not possess j are very deprived; the second component, Wb j , tries to achieve parsimony assigning a lower weight to items that are highly correlated in the same dimension (e.g. high-quality walls and high-quality roof in the 'housing conditions' dimension).
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The result is the identification of six different fuzzy supplementary measures, one for each dimension : FS1, FS2, FS3, FS4, FS5,  FS6 . Subsequently, we aggregate the different non-monetary dimensions into a single composite Fuzzy Supplementary poverty indicator, FS. This is done by assigning equal weights to each supplementary dimension, based on the assumption that all dimensions are equally important in determining supplementary deprivation. The resulting FS distribution is also scaled so that its 1 This weighting system has been officially adopted by Eurostat (2002) mean is equal to the Head Count Ratio, as we did for the monetary poverty indicator, FM. The rescaling ensures that the traditional and the fuzzy indicators are comparable.
4.1 Poverty estimates at national level As previously outlined, the overall Fuzzy Monetary (FM) and Fuzzy Supplementary (FS) dimensions are constructed such that their mean is equal to the official Head Count Ratio so they do not convey additional information to our analysis at national level (Head Count Ratio = FM = FS = 54.69 %). Hence, in this subsection we only focus on the values of the supplementary dimensions FS1-FS6. From Figure 1 , it can be seen that the factor with highest level of deprivation is FS3 which corresponds to less common, expensive durable goods. Most Mozambicans do not possess any of the items included in this dimension and a level of deprivation of about 0.75 is thus reasonable. Conversely, the deprivation value for less expensive durable goods (FS2) is lower, showing that some durable goods -especially mobile phones and bikes -are becoming more common in the country.
The level of deprivation for housing conditions (FS1) is also very high (0.53), and reflects the fact that many households lack basic facilities in their dwellings. Even so, the proportion of households lacking decent household quality (FS4) is significantly lower (0.31). Income-related deprivation (FS5) appears to be relatively low: this result is probably influenced by the inclusion of a dummy for whether someone in the household had a job (formal or informal) or not. Since most of the households interviewed (about 98 %) had a member with a formal or informal job, the entire dimension was pushed towards low levels of deprivation (0.12). When this variable is eliminated from the FS5 dimension, the average deprivation raises significantly (0.64). This was then taken into account in the following analyses.
Finally, the result for health and education (FS6) shows that education and health conditions in Mozambique are improving. However, one needs to be warned that the relatively low average value of deprivation for this dimension (0.32) is likely to be affected by the low level of deprivation characteristic of chronic illnesses and ability to read and write. Indeed, the level of child malnutrition in Mozambique is still among the highest in the world (WHO, 2011).
Poverty estimates at provincial level
When fuzzy set poverty analysis is carried out at sub-national level then it becomes evident how the inclusion of multiple dimensions substantially increases the amount of available information.
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Mozambique is divided into eleven provinces 1 . These territories are quite heterogeneous with regard to economic development, culture, ethnic and linguistic composition. Consequently, huge differences in poverty rates exist among different zones and provinces in Mozambique. Even though some 1 The eleven provinces of Mozambique are grouped into three bigger zones: the North, which includes the provinces of Niassa, Cabo Delgado and Nampula; the Centre, with the provinces of Zambezia, Tete, Manica and Sofala; the South, containing the provinces of Gaza, Inhambane, Maputo Province and Maputo City.
insights emerged from the official Head Count reports, the multidimensional analysis of poverty we undertook using Fuzzy Set Theory allows us to highlight important characteristics that would otherwise go unnoticed in a traditional poverty assessment.
In particular, by looking at the Fuzzy Monetary (FM) and Fuzzy Supplementary (FS) statistics presented in Figure 2 it appears striking that some of the provinces with low rates of monetary poverty are also much more deprived in other dimensions, and the converse is also true. The Northern The analysis of Fuzzy Supplementary dimensions indicates that the South is generally more developed than the Centre and the North, with Maputo City being much less deprived than all other provinces. These characteristics remained hidden using the standard poverty Head Count analysis. This is probably due to various causes: first, consumption is highly dependent on temporary and/or seasonal fluctuations -e.g. a bad harvest in 2008, -while other dimensions as those included in the computation of the Fuzzy Supplementary statistics are more robust to such changes. Indeed, buying an asset, a durable good or investing in education requires an evaluation of a household's economic status that is only partially related to the level of income/consumption in a given year. Moreover, a large part of the Mozambican population has consumption levels that are close to the poverty line, hence even small fluctuations can alter the poverty Head Count statistics in a substantial way. This is one of the main drawbacks of using a dichotomous index like the Head Count Ratio for the analysis of a complex phenomenon such as poverty. In fact, poverty Head Count analyses based on Mozambican Budget Surveys generally yielded strange or non-robust results, with strong fluctuations in the Head Count Ratio and re-ranking of poor and rich provinces (Van den Boom, 2011; pp. [7] [8] .
A deeper investigation into supplementary factors yields additional results. As for housing conditions (FS1), we can identify three distinct groups of provinces on the basis of their FS1 averages: the Central provinces (Zambezia, Tete, Manica and Sofala) and the province of Nampula are the most deprived in this dimension with an average of about 0.60 for Nampula, Manica and Sofala but roughly 0.70 for Zambezia and Tete. In the second group, with an average deprivation of about 0.40, we find two Northern provinces (Niassa and Cabo Delgado) and two Southern provinces (Gaza and Inhambane). Finally, the least deprived provinces are again Maputo Province and Maputo City, the latter with an average level of deprivation of 0.03.
In the FS2 dimension we put together some durable goods that are more widespread than others, like mobile phones, bikes and motorbikes, radios, watches and TVs. Indeed, most provinces show similar average levels of deprivation in this dimension, ranging within the 0.44-0.55 interval where Nampula is the most and Niassa and Manica the least deprived with 0.60, 0.36, and 0.33 scores respectively.
The FS3 dimension, instead, consists of those durable goods that are less affordable and thus less common among Mozambicans such as cars, fridges or freezers, irons, computers, printers, other tools, and sewing machines. As evidenced in the analysis at national level, this is the factor for which average levels of deprivation are highest. This is particularly true in the North and in the Centre, where five provinces (Niassa, Cabo Delgado, Nampula, Zambezia and Tete) have average values that exceed 0.80, in contrast to other Central provinces (Manica and Sofala) with values around 0.75 which perform a little better. Once again, the Southern provinces of Gaza, Maputo Province and Maputo City have much lower deprivation levels with scores 0.52, 0.43, and 0.28 respectively, confirming the finding that Southern provinces are less deprived than Northern and Central provinces in various dimensions.
As for access to safe water, energy sources for cooking, in-house lighting and the likes -included in the FS4 dimension, -we find that the average level of deprivation is relatively low. For Northern and Central provinces it ranges between 0.28 for Sofala and 0.41 for Niassa, while all Southern provinces perform comparatively better.
As presented in Subsection 4.1, the FS5 dimension (income-related deprivation) is the one for which average levels of deprivation are lowest. In this case, there are no noticeable differences between provinces. However, when the variable "formal or informal job" is taken out, then it emerges that there is a group of provinces including Manica, Sofala, Maputo, and Maputo City, with average deprivation values between 0.40 and 0.50 whilst all other provinces perform comparatively worse with values of around 0.65-0.75.
Finally, the last supplementary dimension (FS6) takes into account education measured as education level and ability to read and write and health measured as child malnutrition and chronic illnesses. In this case, Maputo Province and Maputo City record an average level of 0.12-0.15, while the estimated values for other provinces range between 0.28 for Sofala and 0.38 for Zambezia, which amounts to more than twice the level of deprivation of the two most Southern provinces.
What this subsection makes clear is that the analysis of dimensions other than consumption социальНо-экоНомические проблемы региоНа
substantially improves the mapping of provincial differences regarding poverty. In particular, the higher level of development of the Southern provinces distinctly surfaced in more than one dimension (FS, and particularly FS1, FS3, FS4, FS6) . At the same time, understanding which factors are most influential upon deprivation, yields a deeper insight about which characteristics are more unequally distributed throughout the country.
While Figure 2 presents the Head Count Ratio, Fuzzy Monetary and Fuzzy Supplementary averages for all provinces, which highlights the differences that exist between monetary and overall non-monetary deprivation, in Figure 3 , instead, all the different supplementary dimensions are shown, divided by region and province. In Figure 4 both the monetary and individual non-monetary dimensions are shown for each region and province on a net graph. This kind of graph provides additional information about the overall condition of each province compared to other provinces in the same region.
Finally, Figure 5 , which reports maps of deprivation by dimension, is particularly informative since it allows a comparison of all provinces in all dimensions, and reveals the gap between the 
Centre-North and the South for supplementary dimensions of deprivation as clearly evident.
Multidimensional poverty estimates by province and area of residence (urban/rural)
In what follows, we present multidimensional deprivation as estimated by province and by area of residence (urban/rural). The huge differences in poverty estimates that exist between urban and rural areas at both national and sub-national level in Mozambique were already introduced in Section 1. Nonetheless, unexpected results emerge from the analysis of supplementary dimensions of deprivation (Table 1) : when these are introduced, the urban/rural deprivation gap widens substantially, contrasting with the official analyses based on consumption that estimate a differential of about seven percentage points. Indeed, at national level the Head Count Ratio of rural and urban areas for 2008-09 is about 56.9 % and 49.6 %, respectively (MPD-DNEAP, 2010).
However, when supplementary dimensions of deprivation are considered, a different picture also emerges for Mozambique. The aggregated Fuzzy Supplementary (FS) deprivation level for urban areas is 0.34, whereas the one for rural areas exceeds 0.64. Such difference is due to the urban/rural gap found in the underlying supplementary dimensions. In particular, housing conditions (FS1), possession of less common, more expensive durable goods (FS3), housing quality (FS4) andto a lesser extent -health and education (FS6) all show very different deprivation levels for urban and rural areas.
For housing conditions (FS1) the urban deprivation level is 0.26, the rural one as high as 0.65. For more expensive durable goods (FS3) they are equal to 0.52 and 0.84 respectively. The values for the housing quality dimension (FS4) are 0.13 for urban areas and 0.38 for rural areas while those for the health and education dimension (FS6) are 0.21 for urban and 0.37 for rural. Much smaller differences exist in the more widespread durable goods (FS2) and income-related (FS5) deprivation dimensions. 1 The wide deprivation gap between urban and rural areas typical of most supplementary dimensions at national level is also reflected at the provincial one.
The central regions of Manica and Sofala exhibit the greatest difference between supplementary deprivation values in urban and rural areas. In the supplementary dimensions FS1 (housing conditions), FS3 (more expensive, less affordable du-rable goods) and FS4 (housing quality) such difference is conspicuous, ranging 30 to 60 percentage points. While the urban areas of these two provinces are among the less deprived areas of Mozambique in all dimensions, the opposite is true for their rural counterparts. The urban/rural deprivation gap for the dimensions FS1, FS3 and FS4 is substantial also for other provinces such as Niassa, Cabo Delgado, and especially Nampula, Zambezia, and Tete. Moreover, the Southern provinces of Gaza and Maputo Province also show significant differences between rural and urban areas.
Urban and rural deprivation levels are instead comparable for more widespread durable goods (FS2) and income-related (FS5) supplementary dimensions. Some of the rural areas score even better than their relative urban areas in FS2 (Tete, Manica). As pointed out in previous paragraphs, excluding the variable "formal or informal job" from the FS5 dimension changes the results for this dimension substantially. When this variable is excluded the difference between urban and rural areas increases largely for Niassa, Nampula, Tete, Sofala, Gaza and Inhambane.
For what concerns FS6 (health-and education-related indicators), rural areas are systematically more deprived than urban areas. This is plausible, as healthcare facilities and schools are more widespread in urban areas. The average gap between areas of residence amounts to more than ten percentage points, notwithstanding the commitment of the Mozambican government to increase the availability of health and education facilities in rural areas (Chao and 
Conclusions
In this study we have shown how it is possible to construct poverty measures relative to monetary and non-monetary dimensions using Fuzzy Set Theory. We applied this technique to the Mozambican Household Budget Survey 2008-09 (IOF08) dataset, the most recent budget survey available for Mozambique.
Our main contribution to the analysis and measurement of poverty in Mozambique is twofold. On the one hand, we estimate a concept of poverty wider than monetary poverty, therefore involving supplementary dimensions. At the same time, we have obtained reliable estimates of poverty rates at sub-national and urban/rural level, by using the Jackknife Repeated Replications method to compute standard errors.
To our knowledge, this is the first study that applies Fuzzy Set Theory to the measurement of poverty in Mozambique. As a result, the figures provided in the study substantially increase the amount and quality of available information about Mozambican households' deprivation. Our estimates -especially those obtained for non-monetary dimensions -complement the ones derived solely from the Head Count Ratio. They also provide new evidence with respect to provincial and urban/rural deprivation levels.
With regards to monetary poverty, the Fuzzy Monetary estimates essentially confirm the official results obtained using the Head Count Ratio. In particular, the ranking of poorer and richer provinces remains unchanged, also when the analysis is carried out at the urban/rural level. This is due to both measures, the Head Count and Fuzzy Monetary, being based on consumption data.
Instead, innovative results come from the inclusion of six supplementary dimensions of deprivation in the analysis of poverty: housing conditions; more widespread and affordable durable goods; less common, more expensive durable goods; housing quality; income-related deprivation; health and education. When these dimensions are considered, some of the provinces showing relatively low Head Count Ratios are found to be among the most deprived with respect to supplementary dimensions of deprivation, and conversely. In particular, the Northern provinces and the Central province of Tete, all show much higher Fuzzy Supplementary (FS) averages with respect to their Fuzzy Monetary (FM) averages. The remaining Central provinces have similar statistics in both the FM and FS dimension, while the Southern provinces show lower FS averages than their respective FM averages.
The higher level of development of the Southern provinces distinctly becomes relevant to more than one supplementary dimension: housing conditions (FS1); less common, more expensive durable goods (FS3); housing quality (FS4); and, to a lesser extent, health and education (FS6).
Furthermore, in our analysis we point out that deprivation values found in urban and rural areas are very different. When we consider non-monetary dimensions of deprivation it emerges that the urban/rural gap is much wider than it appears from Head Count Ratio or Fuzzy Monetary statistics. The aggregated Fuzzy Supplementary deprivation level for urban areas is estimated to be 0.34, whereas the one for rural areas exceeds 0.64. Moreover, while the ranking of some rural area such as Cabo Delgado, Niassa, and Tete sensibly worsens, it improves for the provinces of Zambezia and Maputo Province).
One partial explanation of this large difference between the results for monetary and non-monetary poverty is that some of the items included in the supplementary analysis are non-essential items, like fridge, car or PC. For example, the highest average level of deprivation is found for FS3 (less common, expensive durable goods), as most Mozambicans do not possess any of the items included in this dimension, especially in the North and in the Centre. In fact it might be objected that the inclusion of these items in the analysis of poverty is not entirely justified. However, the said difference between monetary and non-monetary poverty is large also for those supplementary dimensions like housing conditions, housing quality, or health and education, which certainly denote a situation of deprivation.
Our results are particularly relevant since Mozambique is among the poorest countries in the world, given its per capita income level of approximately $428 (World Bank, 2010), and several donor countries and international agencies involved in poverty reduction plans. Accurate information and measurement of poverty at the local level is thus required and may be used to redirect funds.
